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A french Airplane Landing at Night, with the Aid of a Searchlight 
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CONNECTING RODS 


Forged from special chrome nickel 
steel which has a tensile strength 
of 280.000 pounds per square 
inch; machined all over; excep- 
tionally light; perfectly balanced; 
Sturtevant white metal and phos- 
phor bronze are used for bearing 




Sfurtevarif 

B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 





This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002. 


Total weight, complete and ready for service, ...... 57 8 lbs. 

Weight per H.P. ( Based on actual H.P. development, at 1,300 R.P.M. 3.61 “ 

Consumption gasoline in tbs. per H.P. hour, .565 

“ lubricating oil " " " ...... .025 


HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 


Hall-Scott Motor Car Co., Inc. 

General Offices 

Crocker Bldg., San Francisco, Calif. 


F. P. Whitaker 

EASTERN REPRESENTATIVE 
165 Broadway, New York City 
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A master training machine with 
a landing speed of 37 m.p.h. 


T HK STANDARD .MODEL “J” PRELIMINARY TRAINING MA- 
CHINE is particularly adapted for training purposes. There is a high fac- 
tor of safety throughout; there is ease of control; there is a special safety 
landing gear (note forewheel) ; there is safety in the location of the seats to the rear 
of the main planes. The machine is built to stand rough usage, the unlearned 
manoeuvers, the unsteady hand of the beginner. *T Official tests show a landing 
speed of 37 miles per hour. T Repairs are easily made, for the parts are inter- 
changeable. Large orders being filled for Government assure spare parts being sup- 
plied quickly. By the addition of pontoons the machine is readily adapted for 
water flying and training. The change from land to water use, and vice versa, can 
be made in one hour. It is a master machine for all training purposes. Govern- 
ment inspected machines ready for immediate delivery. 
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Brock 

Automatic 

Camera 


Type IT, Films 
Type V, Glass Plates 



Scale Equalizing Printing Machine for 
Photographic Maps 

Field Enlarging Machine 
Collapsible Field Darkroom 

Drawing Instruments for Mechanically 
T ra nsp< >si ng Phot ogra phic 
Data to Maps 

Manufacturer „f Specified Equipment 
U. s. Army Aeiation Section 
Signal Corps 

ARTHUR BROCK. Jr. 

Optical Instruments and Special Machinery 
51 1 BULLITT BUILDING 
PHILADELPHIA 



BALL BEARINGS 

Because it is not easy to distinguish 
between engine failure and ignition 
failure and because many a good 
engine and many a good airplane has 
been condemned for faults of its igni- 
tion and because engine dependa- 
bility and airplane performance 
depend so largely upon magneto de- 
pendability and performance the 
manufacturers of engines and air- 
planes of the better class have 
standardized on " NORfflA " equipped 
electrical accessories. They have 
found that the use of "flOR/W/V Bear- 
ings in a magneto is an evidence of 
quality throughout that accessory. 
They have learned that “[JORfnfl' 
Bearings are an important factor in 
assuring the over-all dependability 
of their machines. 

Be Sure See That Your Mag- 
netos are " NORthfl " Equipped 

THE N9RAM COfflPHHy OF AfflERIU 

1790 BROADWfly NEW yORt 

Ball. Roller. Thru. si and Combi ua.ioii Bear in ex. 
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SPERRY APPARATUS for AERONAUTIC DEFENCE 

Synchronized 

Automatic Pilot 

Drift Set 

Compasses 

Suitable for all Air- 

Standard Equipment 

Adapted for Air- 

planes. 

U.S. Army. Awarded 

planes and Submar- 

Collier Trophy 1916. 

ines in U. S. Service. 

Enables the Pilot to 

Corrects the Com- 

Radium Dials Make 

Drop Bombs, Make 

pass Automatically 

Them Easy to Read 

Photographs, Etc. 

for All Drift. 

in the Dark. 

THE SPERRY 

GYROSCOPE COMPANY 

Manhattan Bridge Plaza 

126 Rue de Provence 

Brooklyn. New York 

15 Victoria St., 
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Telephone 9700 Main 
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T HE plans that have been prepared for Langley 
Field indicate that aviation is to have a veri- 
table West Point. The site seems to lend itself 
to architectural treatment of the most elaborate char- 
acter. and great praise is due the architect and those 
who cooperated with him for the comprehensive plan 
which has been submitted. 

What may be the development from the extensive 
experimental work to be conducted at the field the 
futmv alone can show. If the automobile early in its 
history had been subsidized with millions of dollars of 
Government appropriations and there had been de- 
tailed to its improvement and refinement the best trained 
minds of the Army and Navy, how much more quickly 
would the moderate priced reliable vehicle of today- 
have been produced. The airplane, requiring as it does 
the skill of aeronautical engineers and motor experts, 
would have developed slowly had it not been for gov- 
ernmental support. With all the research and experi- 
mental work centered at one place the science of 
aeronauties will immediately receive an impetus which 
will place the United States in a position to produce 
advanced types which should lead the world. 

It is becoming more and more evident to those who 
are considering the future of the aeronautical require- 
ments of the Government that it is inefficient to have 
both tin- Army and Navy working along parallel lines 
in building up two separate air services. Langley Field 
may be one of the means of showing to those in authority 
that tliis country can best be served by one centralized 
aeronautical service. 

The Cadet Course 

The unparalleled rush of young men from all parts 
of the country to enter the aviation seetion lias brought 
with it problems that are not easily solved. The general 
impression of most of the applicants is that they can 
immediately rank as officers and will learn to fly in the 
«ame way that they learned to operate an automobile. 
The need lias been so pressing that this procedure has 
almost been the case. But with experience as a guide 
Md the lack of sufficient equipment as a fact to con- 
sder. a more carefully planned program of tuition can 
be undertaken. The announced cadet course to be given 
at the six educational institutions selected is a step in 
right direction. 

Before any young man should be allowed to operate 
tbe controls of valuable Government airplanes, even 
with tin- most experienced instructors, lie should have 
ken tested both physically and mentally and the 
obviously unfit eliminated. It is true that under the 


press of necessity many aviators flying abroad could not 
pass some of the tests required. One of the most bril- 
liant of the French flyers is reported to be a hopeless 
consumptive, yet he has achieved results that are un- 
paralleled. But these are exceptional cases. 

The military or naval aviator to be of the greatest 
value to the Army or Navy must have a physique that 
will withstand the exacting demands of air manoeuver- 
ing, must have the training and intelligence to be able 
to observe as well as to fight, and must be grounded in 
the tactics of the air as well as the operation of a 

The cadet course will aet as a sieve which will auto- 
matically retain for the service the capable and the 
promising. 


The National Advisory Committee 

On another page of this issue will be found a state- 
ment of the organization, duties, work already accom- 
plished and now under way by the National Advisory 
Committee for Aeronautics. 

The Committee deserves the hearty support and cor- 
dial cooperation of the entire aeronautical industry. 
Its efforts in assisting to solve some of the most impor- 
tant problems, including that of patents, deserve high 
praise. 

With the completion of its new field experimental sta- 
tion, which will include a testing laboratory, wind tun- 
nel, and machine shops, the Committee will be able to 
make still more valuable contributions to the practical 
solution of aeronautical problems, and these contribu- 
tions will be available to the entire industry. 

The W ork of the S. A. E. Standards Committee 

Working in close cooperation with the Army and 
Navy, the Staiulards Committee of the S. A. E„ through 
its aeronautic division, lias made important recommen- 
dations for the adoption of fixed standards in many 
details of construction of machines. It is significant to 
find that many of the large constructors are cooperating 
in this work. 

Adoption of standards, whieh will enable an increased 
production of machines to be made, will not only be of 
benefit to the industry, but is neecssarv if the country 
is to take an important and commanding part in the 
war. It is gratifying to see the earnest and harmonious 
efforts of the engineers and Government officers, work- 
ing together for the solution of problems whieh must he 
solved if we are to make ourselves felt as a factor in the 
fight for freedom and democracy. 
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The Albatros Biplanes 

By Jean Lagorgette* 



Tall I s enl ■ wly ' 'f sl .‘.'I tnlies. 


Body 


The body of the model <MII. hits the 
knife-edge nl the rear horizontal. whereas 

"rrticiil. The laal.v really terminates in a 
T. since the fin Iteltnv the body is hullt u|> 
integrally with it as a rigid keel. The 
fore-and-aft curvature tietirly all comes 

ler surface liclntr eoiniamttlveiy flat In 

elusive of the cowl. Is 22 ft. 4 In., ami its 
[ii.-i\*limmi cross-section Is 3 ft. 2 in. high 

riel on two hearers of pine, of I-seetion. 
ami these, in turn, rest on heavy parti- 
tions of three-ply wood. Inserted in the 
body for this puriKisc. and taking their 
Iwrlng ^iirect jy on the lauding gear 

the observer and gunner just hack of the 
trailing edges. 


being vertical. 


longitudinal axis, thus inter)K>shig a 
sis ta nee to any excessive side thrust : 
swivelling. 

The engine Is a Mercedes, either a 
». The six-cylinder t 


The maximum blade 
itn is i'/. in., ami both blades a re 
t forward from the huh. as Is shown 
. tin* side elevation of the machine. The 
propeller is made of walnut ami mahogany 


in mi nations. 


i gasoline I 



and thence tc 


I forward from t 


As belits an all-around machine, the 
equipment of the Albatros C.III. is ex* 
tensive. Wireless instruments and an 
aerinl camera are carried, hi addition to 
all the usual instruments. Provision is 
made for lighting the instrument board 
during night flights. An interesting detail 
Is the telephone for facilitating com- 
munication between pilot and passenger. 

M. laigorgette declares that the lateral 
stability of the machine Is excellent, hut 
that the longitudinal stability is defective, 
a tendency to go into nose-dives being 
marked. 

The weight of the machine, empty, hut 
witli water In tile radiator, is just under 
1.P00 III. The tank capacity is sufficient 
to iK-rmit flights of four and a half hours 
duration, and the useful load, fuel not 
Included, is 000 ill., making a total weight 
when in flight of roughly 3.000 lb. Tin* 
loading is 7.4 lb. per sq. ft., and 17.0 lb. 
tier hor»c|iowcr. 

The Albatros 0.11 1. lias a maximum 
speed of 37 m.p.li. at a low altitude, and 
K4 m.p.li. al n height of (>,500 ft. It is 
capable of climbing 1.000 in. (3.2*0 ft. I 

22 inins. The maximum altitude attaln- 
ft. witli the fuel load reduced to a 
‘ minimum. 



e Illustrations. 


s directly behind t 


mounted bet ween t 

file axle, it is operated by a lever ne- 
e pilot's left hand. 

..... «nid is entirely outside of the 
""ft and is mounted, through the inter- 
"mdiary of a pivoted fork, at the vertex 
Pyramid of foil- steel tubes. Tills 
wramid. however, is hardly symmetrical. 
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Course in Aerodynamics and Airplane Design’ 

By Alexander Klemin, A.C.G.I., B.Sc., S.M. 



T. H. Huff. S.B. 


Preliminary Design of a Secondary Training Machine 
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Military Airplane Photography 

By Arthur Brock, Jr. 





348 


AVIATION 


must of tlie commonly used systems of 
leus corrections, although under stress of 
the European War the manufacturers of 
one country' have produced satisfactory 
lenses of F-3.5 opening and about 1 foot 
focal length, and F-4 is becoming com- 
mon. The use of these very large open- 
ings is made possible by reason of the 
fact that the most commonly used nega- 
tive sines do not exceed 4x5 inches (1 
except the long focus cameras, as their 
plate sines run up to 17x21 inches.) This 
would not be jHissible with. say. 8x10 inch 
plates, as the leus would have to be 
stopped down to obtain sharp enough defi- 
nition for airplane photographs. 

It would not lie necessary to use such 
large lens openings were it not for the 
fact that whenever the weather permits 
photography, it Is preferable for other 
reusons to make the photographic flights 
soon after sunrise or just before sun- 
set. These conditions arc siieclally dltti- 
cult in Europe owing to the northern lati- 
tudes, and the prevailing climatic eondt- 

The standard sizes of the negatives of 
military aeronautical cameras have been 
adopted partly as a result of the type of 
lenses used, but more to conform to the 
standard sizes in use in the country, ami 
whether Aims or dry-plates were used. 

Another factor taken Into consideration 
has been the necessity of making a very- 
large number of contact prints and nega- 
tives, because usually three prints are re- 
quired from each uegative, and one or 
two enlargements. Under these circum- 
stances. It is much easier to make a large 
number of small prints, than a lesser 
quantity of large prints. Assuming that 
the usual scale of reduction In the con- 
tact print Is 1/5000 actual size for the 
smaller or commonly used type of camera, 
and that the common size of the negative 
Is 4x5 inches. It is evident that is nec- 
essary to have a plate of more than 12x10 
inches to cover the same area on a scale 
of 1/1500 actual size, unless a great many- 
more negatives be exposed. 

In Europe, the Increasing use of long 
focus lenses has resulted in a very con- 
siderable Increase in the use of the large 
plates. In part, however. Ibis has been 
due to the general use of the hand-oper- 
ated magazine plate camera, which Is not 
adapted to larger than 5x7 inches, with- 
out a corresponding reduction of the 
number of exposures. A good example Is 
a standard military camera of magazine 
type, containing eighteen 4x5 inch glass 
plates, with a 10J.J Inch lens. The same 
army uses a single exposure 17x21 inch 
plate camera with their long focus lenses, 
and the plate holder must be changed 
for each exposure, as the magazine con- 
struction Is too bulky. 

The weight of the military airplane 
camera has now to a certain extent, be- 
come a minor consideration. One long 
focus type used by one European army 
is said to weigh 180 pounds. If aeronauti- 
cal photography is to be done beyond the 
range of nnti-nlrcraft guns, in the near 
future, It is quite possible that s|>eclal 
airplanes will have to be designed to 
be nble to obtain the elevation, on account 
of the dead load. At the present time 
the lifting capacity of the reconnaissance 
military airplanes does not permit photo- 
graphing at elevations beyond the range 
of the anti-aircraft gnns. although hits 
are rare both on the low photographic 
flights and the high photographic flights, 
yet the Improvements in anti-aircraft gun 
sights and shells, may yet cause photo- 
graphic flights under European conditions 
to be made at 18,000 to 20.000 feet ele- 


Oue of the major difficulties experi- 
enced lu Euroite lu airplane photography 
has been that of proper negative emul- 
sions. Wherever the terrain was of a 
lion-actinic color, such as green or yellow, 
or shades of these colors, and wherever 
the principal points of interest were 
shades of these colors. It has been found 
preferable to use orthoehromatic- emul- 
sions and ray tillers. Orthoehromatic 
emulsions are, however, somewhat slower 
than the standard fast negative emulsions, 

of the ray- Alter, shutter speeds become 
a serious problem, with the result that 
for a large part of the photographic work 

ray filters. Itay filters arc practically In- 
dispensable near the ocean however, as 
they lift the blue haze which is commonly 

The growth of airplane photography in 
Europe has been Inrgely due to trench 
warfare. Furthermore, the accuracy and 
tile scales of the military maps have to a 
large extent simplified the work, thereby- 
permitting a sufficiently complete set of 
data to be obtained from a number of in- 
dividual photographs, taken approximate- 
ly- horizontal. 

Similar methods as applied to the work 
of the Aviation Section of the Signal Corps 
would not be, by any means, ns satisfac- 
tory owing to the less valuable military- 
information contained in the maps. The 
photographic work of the Uuited States 
Army will therefore be more in the nature 
of actually- constructing military- maps. 

The Importance of this has been fully- 
understood by the officers of the Aviation 
Section of the Signal Corps, and with 
their assistance and cooperation it has 
been possible to design and perfect a 
number of photographic instruments to 
accomplish the following results: 

First: To make any photographic series 
into a plan view map, 

Second: To show relative elevations of 
the ground positions when desired in any 
photographic flight. 

Third: To print any photographic scries 
Into a photographic map. and 
mechanical ns It is possible to make them. 

The importance of this work will be 
realized when it is borne in mind that 
comparatively few areas in the United 
States are mapped on a scale ns large as 

large scale maps are not perfect from a 
military- viewpoint, as they are not cor- 


May 13, Ml: 

reeled often enough to contain all the la. 
formation desired, making it necessary 
insert corrections in the event of war. 
Furthermore, the most likely place- where 
a campaign would be conducted by the 
Fulled States Army- ure in the seiiiMrop. 
leal parts of the country- or possession 
where large scale maps are conspicuous 
by their absence, x»ractically necessitating 
the Engineer Corps, and the Aviation 
Section of the Signal Corps making maps 
during the campaign. 

veys can be made will . uturally depend 
to a large extent on the human element, 
but if proper allowance is made for the 
motion of the camera during e\[iosure 
(growth) It will probably be i>osslble In 
many instances to obtain a high degree 
of accuracy. It is not to be supposed that 
sufficient information is obtained for 
building a railroad line, but enough infor- 
mat ion will be secured for selecting the 
route through a comparatively unknown 


- States 

• designed to o|>erate with 
long locus lenses it is unlikely that very 
large size plates will be used. One reason 
: climatic conditions of the 


quantity- development v 
another reason, is that, 
methods of operating t 
preferable t 


tious, is minimized. In Europe It has 
lieen found advantageous to furnish pho- 
tographs of their section to the regimen- 

the corp commanders. This necessitates 
producing three or four prints, and one or 
two enlargements of each negative which 


It in n 


n 200 in 


lives, the quantity of worl. . . ... 

be appreciated, nnd in the light of the 
lessons learned in the present great war, 
It Is reasonable to expect that onr coun- 
try- will employ similar Improved metb- 



Knox Engine Passes U. S. Navy Test 



On March 13, 14 and 15 the Knox 300 
hp. engine successfully- completed the 
tests required and conducted by the De- 
partment of Inspection of Engineering 
Materials of the United States Navy. The 
tests consisted of: 



The tests were conducted in the re* 
^reh laboratory of the Knox Motors 
t'ompany. at Springfield. Mass., which 
" squipiicd with a Sprague electric 
'bnamometer for measuring the output 
2 lie engine. It was not possible at 
•ae time of installation of this dy-namo- 
obtain one unit large enough 

having 
direct 
made 


f<r the purpose, therefore, t 


' length s 
- torque c 


' c ’ lp readings l»„ ....quo cuum «• i 

added together without further 

MMions. 

The gasoline nsed had a specific gravity 
i .743 ,. r Bm,mf. .585. and a calorific 
18.000 B.t.u. per lb. and was 
calibrated tanks. The lubrl- 
- ’ was Olizum fed by a gear 
capacity of 12 gals, per 
4T-" iu io. pressure, 
a™* cooling water was contained in a 
JJJ? ta,| k Into which the entrance of 
asn water could be regulated so as to 


"I .743. , 

value of 




keep the water entering the engine at a 
predetermined temperature. In the slx- 

were absorbed by the water. This is 
about GO per cent of the amount generally 
used in automobile engines and thus al- 
lows of a much smaller radiator per 
horsepower. 

The etigine is a 12 cylinder 4*1 in. 

1800 r.p.m., geared down lo 1080 r.p.m. 
of propeller and fully- equipped with elec- 
tric starting, total weight being 1430 lb. 

it carries a two-cycle air pump for fur- 



nishing pressure t 


the gasoline system 
anu mao a .av o—.t is brought out for 
driving the generator of a wireless 
apparatus. 

The equipment consists of two Zenith 
2-in. duplex carburetors, Delco battery 
type ignition. Rajah metric porcelain 
sjmrk pings, Bijnr starting motor and 
generator. The current for Ignition is 
taken from the battery at starting and 
from the generator when running. 

Forty-seven per -* ** **"' 1 

" e engine 1 ~ 


. t of the weight 

3 a special aluminum alloy 

The crankshaft is * 

carefully treated 


1 end is held 


nickel steel 
great toughness, 
supports the 


qualities required b, 


•e of the piece. 

engine that all parts were made in one 
piece ns far as possible to eliminate the 
danger of loosening joints. The timing 
spiral gears are integral with their shafts. 
The propeller gears are spllned to the 
shafts with integral splines. Even the 
propeller shaft lias no key In the taper, 
the hub having integral dogs which mesh 
with integral jaws on the shaft. The 
engine has a compression ratio of approx- 
imately 4.2 to 1. giving a cold compres- 
sion at 120 r.p.m. of 75 lb. 

The first test consisted In making a 
run with wide open throttle to obtain 
the points for plotting a revolution vs. 
horsepower curve. The speed readings 
were taken at three different points, viz.. 
the electric tachometer on the dynamo- 
meter switchboard, a revolution counter 
on tile propeller shaft, and a second 




• half-time 


......... . s measured o 

dynamometer scale balance beams so 
that at each point the engine was run 
about five minutes including the greatest 
speed (2400 r.p.m.). at which speed the 
pistons have an average speed of 2800 
ft. per minute. At (lie average speed of 


six-hour r _.. . 

the pistons at the wrist pin bearings. 

The readings taken for this revolution 


Tile readings ti 
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Curtiss Engine Makes Splendid Run 
N. B. Robbins. Instructor In the Army 
School at San Diego. Cal., states In a 
recent letter that the 8-cyllndcr, V type, 
*• OX ” Curtiss engine used by him has 
run officially for 127 hours without over- 
hauling. He added that he expected to 
get. from 150 to 115 hours flying service 
out of the engine without taking it out 
of the machine. Mr. Robbins writes: 



All Ilr*s-Bright Stock Now American 


In line with plans made last autumn 
when certain New York Interests, includ- 
ing the National City Bank and Brown 
Bros., who were previously Interested in 
the S K F Ball Bearing Co., also acquired 
an interest in the Hess-Bright Manufac- 
turing Co., of Philadelphia, it is an- 
nounced that plans bnve been perfected 
for a closer cooperation between these 
two large concerns in the ball-bearing 
Industry, 

The affairs of the two companies will 
be administered by a recently formeil 
corporation. The s K F Administrative 

of this company consists of Frank A. 
Vanderlip, president of the National City 
Bank. Thatcher Brown of Brown Bros., 
F. B. Kirk bride. S. Wingquist, Axel Car- 
lander, Marcus Wallenberg, a well-known 
banker of Sweden, and B. G. Prytz. who 
ns president of the S K F Ball Bearing 
Co., has been active in bringing nltout the 
fusion between bis company and the Hess- 
Bright Co. Mr. Prytz has been elected 
president of the Administrative Co. 
Budd D. Gray, of the Hess-Bright Co- 
hns resigned as president and will become 
technical advisor to the New York cor- 
poration. B. G. Prytz has been elected to 
succeed Mr. Cray as president of the 
Hers-Bright Co. 

The -S K F Administrative Co, is 
extending the facilities of both the Phila- 
delphia and Hartford plants. The demand 
for the company's products continues to 
be so far In excess of the present supply 
that it has been considered advisable to 
immediately make additions both to the 
S K F and Hess-Bright factories. The 
closer cooperation between the two com- 
panies was greatly facilitated by the ac- 
tion of the American Hess-Bright stock- 
holders In buying out the German minor- 
ity interests shortly before the break with 
Germany, whereby all the stock came Into 
American hands. 


Wright Field Co. to Establish 10 
Landing Fields in Ohio 
E. A. Deeds, of Dayton. Ohio, has an- 
nounced that the Wright Field Co. is es- 
tablishing a string of 10 aviation landing 
fields between Columbus and Dayton for 
a flying course, which will be completed 
by June 15. and will be offered to the 
Government for use of army aviators in 
training. Wright and Deeds fields at 
Dayton, with their hangars and other 
equipment, are included in the offer. 

One landing place will be on the old 
Wright farm, seven miles north of Day- 
ton. Another will be Just north of Fair- 
field. and the third In the outskirts of 
Springfield. 


New President of Wright-Martin 
The directors of the Wright-Martin 
Aircraft Corporation met on Friday, May 
11th, and elected John F. Alvord presi- 
dent of the company. 


Frank H. Russell Elected President 
of Aircraft Mfgrs.’ Association 

At the regular monthly meeting of the 
Aircraft Manufacturers' Association May 
i> Harry Bowers Mingle resigned as presi- 
dent of the Association. Mr. Mingle said 
that the expanding business of the Stand- 
ard Aero Corporation, together with his 
other interests, made it impossible for him 
to give the necessary time to the duties of 
the office. Tile directors, in accepting Mr. 
Mingle's resignation, presented him with 
engrossed resolutions of appreciation for 
his services to the Association, of which 
he will continue an active member. He 
was also presented with a handsome gold 
watch, suitably engraved, as a murk of 
personal esteem. 

The electiou of permanent officers re- 
united us follows : 




a- Murblefn...- 


benjamin M. WlUinins. New Y 


The following committees were ap- 
pointed : 




It was decided to create a design typify- 
ing the aircraft Industry, to be used as a 
distinguishing mark Ivy the Association. 
The next meeting will lie held June 13. 


New Aviation Club Formed 
At a meeting at the Easton, Pa- Board 
of Trade rooms, the Northampton County 
Aviation Club was organized, with T- A. 
H. Hny as president and George M. Shook 
as secretary. It is proposed to purchase 
one or more airplanes for the use of young 
men of the county who care to learn to fly. 
It is likely that the aviation field will be 
Hie grounds of the Country Club. 


ictor Carlstrom Victim of Accident 
Victor Carlstrom, instructor at the At- 
ntic Coast Aeronautical School at New- 
port News, Va- and an army student, Cary 


. vt instant death 
their machine broke in tl 
about 3,500 


■ re advanced as 
le accident. All 
lhat watchers on 
machine snddenly 


Several theories 
to the cause of i 
that is known is 
the ground saw the 
crumple and II 


such a manner as lo bring the airplane to 
its proper position, while he was yet 1,500 
feet from the earth. He held it in such a 
position and it struck the ground right 
side up. However, the loss of the wing 
made it impossible to glide, and the 
machine shot almost straight downward, 
burying its nose more than three feet in 
the ground. 


engine 100 feet above the earth, thus pre- 
venting the machine from catching fire 
when it struck. Both bodies were inangled 
almost beyond recognition. 

Carlstrom was regarded as one of the 
most skillful and careful of American 
pilots, and had the unique distinction of 
having become an instructor one week 
after quitting his Job as a cowboy on u 
Colorado ranch to take up aviation. Re- 
cently lie was commissioned I.ieutcnnnt in 
the United States Flying Corps Reserve. 
He was bolder of one world record and 
several American altitude and long dls- 

liis flight from Toronto to 

New" Vork. " 

Mr. Epes. who was formerly a teller lu 
a Newport News bank, resigned to offer 
bis services to the nation on the declara- 
tion of war with Germany and was 
making his first flight. 




the Norma Company of America, makers 
of Norma high-precision bearings, in a 
similar capacity. 


Army Fliers Make Good Records 

Capt. Byron Q. Jones, holder of the 
world’s sustained flight record for pilot 
and two passengers, ascended 15,000 feet 
with Colonel William Keniy as observer 
at San Diego recently. He came within 
1225 feet of equaling the American alti- 
tude record, held by Victor Carlstrom. 

According to press reports American 
records for altitude were broken at San 
Diego May 12 by Capt. W. A. Robertson, 
junior military aviator at the North 
Island Training School, who reached n 
height of 17.230 feet. The American rec- 
ord, 16,335 feet, had been held by Victor 
Carlstrom, who was killed recently in a 
flight at Newport News, Va. Capt. Rob- 
ertson had as a passenger on his flight 
Capt. C. K. RUinehardt. 


Two Enlisted Men Killed at Mineola 
Privates Ransom H. Merritt and An- 
I tbony P. Splletia, of the Aviation Section, 
stationed at Mineola, I- I- were killed on 

air without authority broke, under the 
strain of a too sudden flattening out after 


Starting a Frying School 


Beach, Cal- 
ch Propeller 


Rorkrt 


chine was completely wrecked. 

The facts seem to be that the men were 
seized with a sudden desire to take a 
machine up. and while working on one of 
the airplanes, without permission ami 
without authority and while no one was 
near enough to prevent started the en- 
gine and went up. Once in the air, lack 
of control and possibly a state of mind 
best described as being “ rattled,” resulted 
In such maneuvers as to endanger other 
machines up at the same time, and It was 


J. N. Willys Elected Director of 
Curtiss Corp. 

rector of the Curtiss Aeroplane & Motor 
Corporation. He has acquired a large in- 
terest in the Curtiss corporation. 


R. E. Glcndinning Appointed Major 
in Reserve Corps 
Robert E. Giemliiiiiiiig. well-known 
banker of Philadelphia, lias iveen ap- 
pointed a major In tlic aviation section 

United* Slates’; r p rps 

Major Gleudinuitig ranks as the fore- 
most Philadelphian in aviation work, and 
he is also acknowledged to he one of the 


H. \Y. Scholl Now with Levett 

H. \Y- Scholl, formerly sales engineer 
the Splltdorf Electrical Co- Newark, 
J- has joined forces with tile Walker 
. I.evel t Co- 417 East Twenty-third 
reet. New York, as director of sales. 


vent ■ a collision. After some time 
nt in sharp banking, climbing and div- 
. the machine flattened out suddenly 
pr a long vertical dive, with the result 
t one of the wings broke and crumpled 
following which the machine dropped 
Ihe ground. Both men were instantly 


Rioting the interests of aviation in con- 
nection with its use for military' service. 

During last summer he made an inspec- 
tion of the aviation camps in France and 
studied the use of the airplane in active 
service on Ihe Somme front. 

The founding of the Essington School of 


Mr. Bell Goes with Norma Co. 
Norma Beil, formerly' sales engineer in 
the automobile division of tile I.unkeu- 
heiwer Company. Cincinnati, has joined 


Squantum School Starts Training 

The nvlation camp at Squantum. Mass.. 
is ready for use. Four seaplanes of Stur- 
tevant, Burgess aud Martin makes, are 
there and Philip Page. Doyle Bradford 
tiud Clifford I,. Webster, all experienced 
■viators, will be detailed to the camp. 
These men will be ensigns in the Navy- 
Hying Corps. 

There will be twenty aviation students, 
thirty mechanics and ten other nttendanls 
at the camp. A naval officer will be as- 
signed to take command. Tile State has 
set aside $50,000 to maintaiu the camp anil 
the land was loaned by the Sturtevnnt 
Aeroplane company and tile New Haven 
railroad. The railroad owns the property 


Fisher Offers Speedway to U. S. 

Carl G. Fisher has made a formal offer 
to the Army- Aviation Section at Wash- 
ington of the use of the Indianapolis 
Motor Speedway ns a training camp for 
aviators. The Aviation section is anxious 
to accept the offer, but has postponed ae- 
wptnnee pending action by Congress on a 
Mil to provide funds for the establishing 
of aviation training camps. 



Horsepower Calculations for Airplanes 


[The following calculations, b.v G. L. in The Aeroplane, Lon- 
don. should prove interesting to students of mathematics as 
well as designers of airplanes.] 

The thrust of the propeller depends on the power of the 
motor, and on the diameter and pitch of the propeller. If 
the required thrust to a certain machine is known, the calcula- 
tion for the horsepower of the motor should be an easy matter. 

The required thrust is the sum of three different “ re- 
sistances." The first is the “ drift " (dynamical head resistance 
of the areo foils ) , i.e.. tan a X lift (X-i, lift being equal to the 
total weight of machine (IV) for horizontal flight and a equal 
to the angle of incidence. Certainly we must take the tan a 
at the maximum /i„ value for minimum speed, as then the drift 
is the greatest (Pig. 1). 



Another method for finding the drift is D = K X -I I” , when 
we take the drift again so as to lie greatest. 

The second “ resistance ” is the total head resistance of the 
machine, at its maximum velocity. And the third is the thrust 
for climbing. The horsepower for climbing can be found out 
in two different ways. I first propose to deal with the method, 
where we find out the actual horsepower wanted for a certain 
climbing speed to our machine, where 

climbing speed/sec. X IV 


H.P. = 




55H 


* already the horsepower for climbing, 
and we can proceed with our calculation. 

With the other method we shall find out the " thrust " in 
pounds or kilograms wanted for climbing and add it to drift 
and total head resistance, and we shall have the total " thrust " 
of our machine and we shall denote it with T, while thrust for 
climbing shall be T c . 

The following calculation is at our sen-ice to find out this 

"c X ir _ 


thrust for climbing 

th _ „ H.P.XS50 


650 


= H.P., 



I consider this method to be more accurate than the previous 


one, as here the velocity of the machine is included, which is, 
of course, the minimum speed, to obtain the utmost surphu 
thrust for climbing. 

Whether T means drift, head resistance and thrust for 
climbing, or drift and head resistance only, the following 
calculation is the same, only in the latter case, of course, we 
must add the horsepower required for climbing to the result to 
obtain the total horsepower. 

Now. when we know the total thrust, we shall find the horse- 
power in the following manner: 


We know that the H.P. 


Prin t ! . 

= 75 X «" m 


where P = pressure in klgs. or lbs. 
r = radius on which P is arl 
It = K< volution /min. 

When P > r = .1/, then H.P. - 
_ If.P. X 4.500 _ 7Ui.2 I 
1 K2r. ~ II 

or in Knglish system M = - 


icter kilograms, 

loM.l HP.. 


Now the power on the eireumferen* 
b- reduced by its radius so it will la- 
will be used for counteracting the ai 



ropeller will 
1 part of p 
ing friction, 
he propeller 
- mechanical efficiency of 

a- taken, of conrse, at any 
. r must be taken only up 

•’itch .... 

as tan 1 = _ (Fig. III). 

tile equation of the thrust 

505:1.1 II P / 

Knglish measure ^ ^ ^ 

i Knglish measure 



In my own experience once, when checking the power, via 
thrust on a small 30 horsepower experimental machine, toe 
spring balance showed 95 kilograms of thrust, and with the 
above calculation the thrnst should be 94.5 kilograms. 5ucn 
correctness of the calculation is more of a coincidence than 
anything else, owing to the unreliability of the petrol motor!, 
but always (and I had many trials) the spring balance showed 
a thrust of 95 to 105 kilograms. 

On another machine (50-horsepower) within my experi- 
ence the spring balance showed 140 to 150 kilograms of thrust, 
while with the calculation it should be 134 kilograms. I show 
the above two instances out of the many I could bring, to show 
that we are always on the safe side with this calculation, as 
we have always a few horsepower over and above our require- 
ments at onr highest speed and o 


r highest climbing velocity. 
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AVIATION 


THE DN-1 



THE FIRST DIRIGIBLE OWNED BY THE UNITED STATES NAVY. IT PERFORMED ITS 
TRIAL FLIGHTS APR. 20-27. EXCEEDING CONTRACT REQUIREMENTS 


BUILT BY 

Connecticut Aircraft Co. 

NEW HAVEN. CONN. 


LARGEST COMPANY IN AMERICA 
DEVOTED EXCLUSIVELY 
TO MANUFACTURING 
LIGHTER -THAN -AIR CRAFT 
OF ALL TYPES 


THE ONLY COMPANY IN THE 
UNITED STATES MAINTAINING 
A TRAINING DEPARTMENT 
FOR HANDLING 
ALL TYPES OF 
LIGHTER-THAN-AIR CRAFT 


CONTRACTORS TO THE UNITED 
STATES ARMY AND NAVY. 
OUR PRODUCTS ARE THE 
RESULT OF YEARS OF CAREFUL 
STUDY AND ACTUAL FIELD 
EXPERIENCE 


May 15. 1917 


AVIATION 



EVERYTHING IN RUBBER FOR AIRPLANES 



BALLOONS OF ANY SIZE AND EVERY TYPE 


The Two-Fold Function of 
Goodyear Cord Tires for Airplanes 


An airplane tire has two functions which it must 
fulfill: it must do its minor duty of bearing the weight 
of the ’plane in starting, and it must be resilient and 
strong to fill its major office of defying and absorbing 


the shocks and strains of 

Goodyear Cord Tires for airplanes 
with their oversize construction and 
resilient flattening under load ac- 
complish the first even in sand and 
heavy dust. 

Since airplane tires can have no 
traction purpose, we prefer to at- 
tain the end in this way in prefer- 
ence to using roughened or ex- 
tended treads because the fulfill- 
ment of the major function demands 


landing. 

the greatest possible strength with 
the necessary lightness. 

The Goodyear cord construction 
provides this strength in the fullest 
of measures. 

In the shock of the roughest 
landing these tires defy the men- 
ace of possibly disastrous blow- 
outs. 

They are sure in starting, certain 
in landing, and light. 

The Good year Tire <&. Rubber Co.. Akron, Ohio 



TATI 
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Speed Range with two persons and four hours fuel *38-75 M.P.H. 

Powered with Sturtevant 8 cyl. 140 H.P. Aluminum Motor. 

Unusual Load-carrying and Safety Reserve 

STURTEVANT AEROPLANE CO. JAMAICA PLAIN— BOSTON 


Flint Aircraft Company 

(INCORPORATED! 


Manufacturers of Military Aircraft 


Egbert B. Cresswell 

GENERAL* MANAGER 


ADDRESS : 

flint, Michigan 
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CLOTHING FOR AVIATORS 

Windproof Warm Waterproof 


WE ARE SPECIAL- 
ISTS IN THE MAN- 
UFACTURE OF 

AERONAUTICAL 

RUBBER 

GOODS 

AVIATORS’ SHOES 
Light 

Flexible — W aterprool 
Non-Slipping 




WE ARE PRE- 
PARED TO FUR- 
NISH THE VERY 
HIGHEST GRADE 


BALLOON 

FABRICS 

In Various Textures 
Weights and Colors 


United States Rubber Company 

1790 Broadway, New York 


ACKERMAN WHEELS 


In actual service have substantiated every claim made for 
them and more. 


Their wonderful strength and resiliency are best 
evidenced by their ability to absorb shock and prevent 
rebound in landing and getting away. 



Orders and inquiries from America and 
foreign countries are conclusive proof that 
Ackerman wheels are meeting with favor 
from manufacturers and pilots. 

ACKERMAN WHEELS are built in different sizes 
to carry any load from 500 pounds and np 
FULL DETAILS WILL BE 
MAILED UPON REQUEST 

THE ACKERMAN WHEEL CO. 

ROCKEFELLER BUILDING, CLEVELAND, O. 
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ROGERS CONSTRUCTION COMPANY 

OF 

GLOUCESTER CITY, NEW JERSEY 

has facilities with its complete machine equipment, housed 
in modern fireproof buildings covering 30,000 sq. ft. of 
floor space for the fabrication of every airplane part. 

If you are a manufacturer, we can handle your surplus; 
if an embryo manufacturer, we can handle the complete 
construction of your initial airplane. 

Whatever your proposition is we are interested. 


Write us today. 


HOLLOW AEROPLANE CYLINDER FORGINGS 

We make a specialty of hollow forging in dies under our hydraulic presses, aero- 
plane motor cylinder forgings, of high and low carbon Open Hearth or alloy steels. 

By our method of hydraulically forging these cylinders, the metal is closely con- 
fined in dies under enormous pressure, which makes same very uniform and dense, 
and greatly increases the physical properties. 

Our cylinders are therefore not only far superior to those machined from solid 
bars or billets, in point of wear, but they greatly reduce the machining time. 

Also PROPELLER HUBS. FLANGES, SHAFTS, etc. 

We have and are furnishing cylinder forgings to practically every aeroplane 
engine builder in the country. 

Miscellaneous steam hammer and hydraulic press die forgings of all types. 

We are in position at all times to make prompt shipments. 

TIOGA STEEL & IRON COMPANY 

52nd & Grays Avenue Philadelphia, Pa., U. S. A. 



1;Tr< 


METAL AIRPLANE 



FUSELAGES 



AEROPLANE TUBING 

Dependability in Any 


Especially made to your own 

and Every Emergency 


requirements. 

$nditm Motocycle 

With Pouierplus Motor 




We are at present manufacturing 
for the largest aeroplane manu- 
facturers both here and abroad 
our high grade tubing and metal 
fuselage, made to special require- 
ments. 



We have exceptional facilities for 



almost overnight deliveries. 

HENDEE MANUFACTURING COMPANY 


The Empire Art Metal Co., Inc. 

COLLEGE POINT, N. Y. 

) 





DAVENPORT AVIATION 
SCHOOL 

TEACHES FLYING! PANDSAERO 
CONSTRUCTION 


Factory floor space covers 18,000 sq. ft. Experience in building 
Military T ractors and Seaplanes. Special inducements to students. 
Two courses are offered. Students are guaranteed position in factory 
or field. Excellent facilities for Hydroaeroplane flying on river. 

WRITE FOR PARTICULARS AT ONCE 

Billie T. Cook, Davenport School Aviation, Davenport, Iowa 
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AIRPLANE CRANKSHAFTS 

With a Perfect Record 

WYMAN-GORDON COMPANY 

WORCESTER, mass., u. s. a. 

in our factory method*. ESTABLISHED 1883 


A POPULAR PRICE LAND OR WATER PLANE 


TWO 

PLACE 

LAND 

MODEL 

$ 3,000 



TWO 

PLACE 

WATER 

MODEL 

$ 3,100 


KYLE SMITH AIRCRAFT CO., WHEELING, W. VA. 


OUR SPRUCE LOGS 

'[RELIABLE . , .. , . 

lSk Are perhaps the best on the Pacific 

^ Coast. Our facilities for supplying 

Air-plane Spruce are unsurpassed. 

A. C. DUTTON LUMBER CORPORATION 


MiU. General Sale. Department Wharves, Warehouse. 

SOUTH BEND. WASH. SPRINGFIELD. MASS. and Storage Yard. 

TACOMA, WASH. POUGHKEEPSIE, N. Y. 


MOTDfl ETER 

MOTOR HEAT 
INDICATOR 

AN ESSENTIAL SAFETY 
DEVICE FOR 

AIRPLANES 

FOREWARNS OVERHEATING 

THE M0T0-METER CO., Inc. 




Fgxboro 

AIR SPEED 
INDICATOR 
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TURNBUCKLES 

of the 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

(of Pennsylvania) 

CORRY. PA. 

New York Office: Woolworth Building 



Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce St,N.Y. 


COUNTERBALANCED 

Patent applied for 



EVERY SHAFT GUARANTEED 

The Park Drop Forge Co. 

Cleveland 


THE 

GENERAL ORDNANCE COMPANY 

NON-RECOIL GUN 

There are' hundreds of these guns 
being used Abroad in the War on 

AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 

SOLE MANUFACTURERS (DAVIS PATENTS) 

THE GENERAL ORDNANCE COMPANY 

DERBY, CONN., U. S. A. 
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Radium Luminous 
Material 

SHINES IN THE DARK 


SELF-LUMINOUS 
REQUIRES NO 
MAINTENANCE OVER 
A PERIOD OF 


1NM MF.H ABLE I SES 
IN ITS ORIGINAL 
POWDERED FORM 
OR APPLIED WITH 
ADHESIVE 


A SAFETY DEVICE FOR WAR 


Radium Luminous Material Corporation 


M 


Aeroplane 

Lumber 

Specialists 

Alaska Spruce 
Black Walnut 
Tough White Ash 

CHETHAM LUMBER CO., Inc. 

20 Exchange Place New York 


“WESTMOORE 

PROPELLER” 

Built for high power motors 
Water proof and heat proof 

Write for information 



ADDRESS 

Aircraft Department 
Schweizer & West Mfg. Co. 
308-324 N. Ada St., Chicago 


The Buck Automatic 
Aerial Torpedo 

A FTER a series of tests in Colorado, the 
Buck Aircraft & Munition Co., who own 
and control the Buck Automatic Aerial 
Torpedo Patents, are prepared to negotiate with 
Governments and other parties for production 

The Buck Automatic Aerial Torpedo is an air 
craft equipped with a 50 I-I.P. Motor, and de- 
signed to carry explosives through the air to any 
distance up to thirty miles. A time controlled 
release drops the torpedo at any given distance. 
The entire equipment is automatic and is 
launched from a compressed air catapult 
mounted on a motor truck, the engine of which 
furnishes the air for the catapult. 

The torpedo can be fired at any range and at 
any degree of the compass. 

The launching of the torpedo is without shock, 
' equently the most dynamically explosive 


rials c 


1 be c 


ed. 


The Buck Gravity Stabilizer will be used on all 
machines manufactured by the company. 

The Buck Aircraft & Munition Co., Inc. 


Heavy Elastic Aviation Cord 

We manufacture a full and complete 
line of heavy elastic aviation cord. 

We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 



J. W. WOOD ELASTIC WEB CO. 

STOUCHTON. MASS. 


“CHELSEA” 

EIGHT-DAY. HIGH-GRADE 

SHIP’S BELL 
CLOCKS 

And Non-Striking Clocks — Practically Waterproof 

BOATS! SSggwSfgS'S* 

AEROPLANES and SEAPLANES 

And, Clocks for Finest Residences, 
Clubs and Automobiles 

The Standard of the World 

On Sale by Highest Class Jewelers 
' — s in Nautical Instruments 


CHELSEA CLOCK CO.. 16 State St.. BOSTON, MASS. 



AVIATION 


Aviation Barometer 



-IK SUMS 
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Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

Geiestron Cloth Varnishes 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Geiestron Sheets# Films 

Transparent — Waterproof 

MANUFACTURED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Manufacturers of Cellulose Acetate for nearly 1 5 years 


ELJ-5 


5 of the Heavier- than -air 
•s of the United States 
and their Allies are invited to 

Janney 

Aircraft Company’s 

New Model 
Training Tractor 
Biplane ELJ-5 

Detailed Description 
upon request 

JANNEY AIRCRAFT CO. 


BEN OIS T > 

Four Standard Models 

Single and Twin Motored 

Three to Seven Passengers 

Holder of many World and American 
Records 

Six Years Practical Experience 
Land and Water Airplanes 


Benoist Aeroplane Company 



WlTTEMANN - LEWIS 

Aircraft Company 

NEWARK, N. J. 


Passaic River 



with despatch orders for the LANZILS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in am- type for land or water. 



LANZILIS AIRCRAFT COMPANY 
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Magnalite Pistons 



(Aluminum Alloy) 

Used as STAND- 
ARD by the most 

Motor Manufactur- 
ers in the United 
States and abroad. 

WALKER M. LEVETT 
COMPANY 

117-419-421 E. 23rd St., 
NEW YORK. 


HARRIMAN 
Airplane Engines 

50 to 150 H. P. 


HARRIMAN AIRCRAFT MOTORS, INC. 

SOUTH GLASTONBURY, CONN. 


The Principles of Aerography 

By ALEXANDER Me A DIE, A.M.. S.B. 



BUFFAIRO AIR SCREWS 

PROVEN PROFICIENCY 

THE WORKMANSHIP IS PERFECT 
THE BALANCE IS EXACT 

Full Information Upon Request 


BUFFALO AEROPLANE CORPORATION 

BUFFALO, N. Y. 


WANTED 

Draughtsmen, with technical training, 
experienced in airplane design, for work 
in vicinity of New York. Send full par- 
ticulars, references and salary desired. 
Correspondence confidential. 


Williams Aviation School 
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Duesenberg Tlbtoo 

= 


Duesenberg Motors 
manufacture A 
Motors for those 

DUESENBERG MOTORS 0 


2 


S 300 No other charges 

•xri^sfzJizsxriZiz 

ms Aeroplane Company 

FENTON, MICH. 


III W E ILLUMIN AT E 
||l IINSTRUMEINT DIALS 

P Ell 

HI RADIUM DIAL COMPANY 


MAXIMOTOR 

IN A CLASS BY ITSELF 


I HE simplicity of our d 
our eight ye, ' 
strueting av 

ted facilities i 



aviation 


, cognized builders 

America use Zenith on 
their product. 

Zenith Carburetor 
Company 

New York DETROIT Ckiugo 


C $ftSCOZlSZ 




Aeromarine 
Plane & Motor Co. 

Aeroplanes ,„«/ Motors 

New York Office: Times Building 

Telephone, Bryant 6147 


The 

Perfect 

Starter 



Classified Advertising 



WANTED, salesman familiar with steel and forgings and 
machine parts for airplane engines and machines. State ex- 
perience in detail, age and salary. Address Box 38 
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Aeronautical Trade Directory 



ACCESSORIES AND INSTRU 
MENTS 


BALL BEARINGS GLUE 



SEA SLEDS 
SHOCK ABSORBERS 
SPARK PLUGS 



ERIE 

IS READY! 


At this time , the most critical in our 
country’s history, all hands must stand 
by to aid the Government. 

The Erie Specialty Company is prepared 
to offer the greatest possible co-opera- 
tion to the American manufacturer of 
aircraft, so that our government in this 
emergency may have the finest possible 
productions of the aeronautic industry. 

Send us your requirements 

ERIE 

IS READY! 


AIRCRAFT METAL PARTS 
SCREW MACHINE PRODUCTS 
ALUMINUM CASTINGS 

“All Erie Standard” 


ERIE SPECIALTY COMPANY 

ERIE PENNSYLVANIA 



THE MARTIN TWO PLACE 
RECONNAISSANCE TRACTOR 
MODEL R 

Convertible Land and Water 
Ordered by 

tke United States Army and Navy 

W ri^ht-Martin Aircraft Corporation 
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